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FIG.l 

ELISpot analysis of FSP01 to FSP18 
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ELISpot analysis of FSP19 to FSP34 
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FIG. 2-1 



HTOOl 

wtORF 

MQRPNAHRISQPIRQIIYGLLLNASPHLDKTSWI^^ 

KQTILEPIPTSLKLPIAVSCYWLQHTETKAKLHHLQSLLLTMLVGPLIAIINSPGKEELQEDGAKMLYAEFQRVKAQTRLGTRLDLDTAHI 

FCQWQSCLQMGMYLNQLLSTPLPEPDLTRLYSGSLVHGLCQQLLASTSVESLLSICPEAKQLYEYLFNATRSYAPAEIFLPKGRSNSK 

KKRQKKQNTSCSKNRGRTTAHTKCWYEGNNRFGLLMVENLEEHSEASNIE 

(-1)ORF 

MQRPNAHRISQPIRQIIYGLLLNASPHLDKTSWNALPPQPI^FSEVERIN^ 

KQTILEPIPTSLKLPIAVSCYWLQHTETKAKLHHLQSLLLTMLVGPLIAIINSPGKEELQEDGAKMLYAEFQRVKAQTRLGTRLDLDTAHI 
FCQWQSCLQMGMYLNQLLSTPLPEPDLTRLYSGSLVHGLCQQLLASTSVESLLSICPEAKQLYEYLFNATRSYAPAEIFLPKGRSNSK 
KK GRRNRIPA VLRTE GEPLHTPS VGMRE TTGLGC 
(+1)/(-2)ORF 

MQRPNAHRISQPIRQIIYGLLLNASPHLDKTSWNALPPQPL^ 

KQTILEPIPTSLKLPIAVSCYWLQHTETKAKLHHLQSLLLTMLVGPLIAIINSPGKEELQEDGAKMLYAEFQRVKAQTRLGTRLDLDTAHI 
FCQWQSCLQMGMYLNQLLSTPLPEPDLTRLYSGSLVHGLCQQLLASTSVESLLSICPEAKQLYEYLFNATRSYAPAEIFLPKGRSNSK 
KK (K)AEETEYQLF 

U79260 

wtORF 

MGHPRAIQPSVFFSPYDVHFLLYPIRCPYLKIGRFHIKLKGLHFLFSFLFFFFETQSHSVTRLECSGTISAHCNLCLPGSSNSPASASRV 

AGTAGTCRRAQLIFVFLAEMGFHHVGRDGLDLNLVIHPPRSPKALGLQA 

(-1)ORF 

MGHPRAIQPSVFFSPYDVHFLLYPIRCPYLKIGRFHIKLKGLHFLFSFL 

LGLQARAAAPS 

(+1)/(-2)ORF 

MGHPRAIQPSVFFSPYDVHFLLYPIRCPYLKIGRFHIKLKGLHFLFSFLFFF(F) 

PTHL3 

(wt)ORF 

MQRRLVQQWSVAVFLLSYAVPSCGRSVEGLSRRLKRAVSEHQLLHDKGKSIQDLRRRFFLHHLIAEIHTAEIRATSEVSPNSKPSPNT 

KNHPVRFGSDDEGRYLTQETNKVETYKEQPLKTPGKKKKGKPGKRKEQEKKKRRTRSAWLDSGVTGSGLEGDHLSDTSTTSLELD 

SRTALLWGLKKKKENNRRTHHMQLMISLFKSPLLLL 

(-1)ORF 

MQRRLVQQWSVAVFLLSYAVPSCGRSVEGLSRRLKRAVSEHQLLHDKGKSIQDLRRRFFLHHLIAEIHTAEIRATSEVSPNSKPSPNT 
KNHPVRFGSDDEGRYLTQETNKVETYKEQPLKTPGKKKKGKPGKRKEQEKKKRRTRSAWLDSGVTGSGLEGDHLSDTSTTSLELD 
S RTALLWG IKKK RKTTEEHIICN 
(+1)/(-2)ORF 

MQRRLVQQWSVAVFLLSYAVPSCGRSVEGLSRRLKRAVSEHQLLHDKGKSIQDLRRRFFLHHLIAEIHTAEIRATSEVSPNSKPSPNT 
KNHPVRFGSDDEGRYLTQETNKVETYKEQPLKTPGKKKKGKPGKRKEQEKKKRRTRSAWLDSGVTGSGLEGDHLSDTSTTSLELD 
SRTALL\NGLKKK(K) GKQQKNTSYATNDUI 

TGFbRII 

(wt) 

MGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV 
WRKNDENITLEWCHDPKLPYHDFILEDAASPKCIMKEKKKPGETFFMCSCSSDECNDNIIFSEEYNTSNPDLLLVIFQVTGISLLPPLG 
VAISVIIIFYCYRVNRQQKLSSTWETGKTRKLMEFSEHCAIILEDDRSDISSTCANNINHNTELLPIELDTLVGKGRFAEVYKAKLKQNTS 
EQFETVAVKIFPYEEYASWKTEKDIFSDINLKHENILQFLTAEERKTELGKQYWLITAFHAKGNLQEYLTRHVISWEDLRKLGSSLARGI 
AHLHSDHTPCGRPKMPIVHRDLNSSNILVKNDLTCCLCDFGLSLRLDPTLSVDDLANSGQVGTARYMAPEVLESRMNLENAESFKQT 
DWS^LVLWEMTSRCNAVGEVKDYEPPFGSKVREHPCVESMKDNVLRDRGRPEIPSTOLNHQGIQMVCETLTECWDHDPEARLT 
AQCVAERFSELEHLDRLSGRSCSEEKIPEDGSLNTTK 
(-1)ORF 

MGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV 
WRKNDENlTLEWCHDPKLPYHDFILEDAASPKCIMKEKK SLU/?LSSC\/PV^LMSAM7TSSSQKA//rP>A/LrCC 
(+1)/(-2)ORF 

MGRGLLRGLWPLHIVLWTRIASTIPPHVQKSVNNDMIVTDNNGAVKFPQLCKFCDVRFSTCDNQKSCMSNCSITSICEKPQEVCVAV 
WRKNDENITLETVCHDPKLPYHDFILEDAASPKCIMKEKK(K)AIV 

MACS 

(wt)ORF 

MGAQFSKTAAKGEAAAERPGEAAVASSPSKANGQENGHVKVNGDASPAAAESGAKEELQANGSAPAADKEEPAAAGSGAASPSS 

AEKGEPAAAAAPEAGASPVEKEAPAEGEAAEPGSATAAEGEAASAASSTSSPKAEDGATPSPSNETPKKKKKRFSFKKSFKLSGFS 

FKKNKKEAGEGGEAEAPAAEGGKDEAAGGAAAAAAEAGAASGEQAAAPGEEAAAGEEGAAGGDPQEAKPQEAAVAPEKPPASDE 

TKAAEEPSKVEEKKAEEAGASAAACEAPSAAGPGAPPEQEAAPAEEPAAAAASSACAAPSQEAQPECSPEAPPAEAAE 

(-1)ORF 

MGAQFSKTAAKGEAAAERPGEAAVASSPSKANGQENGHVKVNGDASPAAAESGAKEELQANGSAPAADKEEPAAAGSGAASPSS 

AEKGEPAAAAAPEAGASPVEKEAPAEGEAAEPGSATAAEGEAASAASSTSSPKAEDGATPSPSNETPKKK f?S>AFPS/?Sf.SS 

(+1)/(-2)ORF 
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MGAQFSKTAAKGEAAAERPGEAAVASSPSKANGQENGHVKVNGDASPAAAESGAKEELQANGSAPAADKEEPAAAGSGAASPSS 
AEKGEPAAAAAPEAGASPVEKEAPAEGEAAEPGSATAAEGEAASAASSTSSPKAEDGATPSPSNETPKKK(K) £A/-F/.Q5l/FQ/\£Rt 
LLQEEQEGGWRRR 

TCF-4 

(wt)ORF 

MPQLNGGGGDDLGANDELISFKDEGEQEEKSSENSSAERDLADVKSSLVNESETNQNSSSDSEAERRPPPRSESFRDKSRESLEEA 

AKRQDGGLFKGPPYPGYPFIMIPDLTSPYLPNGSLSPTARTYLQMKWPLLDVC^GSLQSRQALKDARSPSPAHIVSNKVPWQHPHH 

VHPLTPLITYSNEHFTPGNPPPHLPADVDPKTGIPRPPHPPDISPYYPLSPGWGQIPHPLGWLVPQQGQPWPITTGGFRHPYPTALT 

VNASVSRFPPHMVPPHHTLHTTGIPHPAfVTPWKQESSQSDVGSLHSSKHQDSKKEEEKKKPHIKKPLNAFMLYMKEMRAKWAEC 

TLKESAAINQILGRRWHALSREEQAKYYELARKERQLHMQLYPGWSARDNYGKKKKRKRDKQPGETNEHSECFLNPCLSLPPITDLS 

APKKCRARFGLDQQNNWCGPCRRKKKCVRYIQGEGSCLSPPSSDGSLLDSPPPSPNLLGSPPRDAKSQTEQTQPLSLSLKPDPLAH 

LSMMPPPPALLLAEATHKASALCPNGALDLPPAALQPAAPSSSIAQPSTSWLHSHSSLAGTQPQPLSLVTKSLE 

(-1)ORF 

MPQLNGGGGDDLGANDELISFKDEGEQEEKSSENSSAERDLADVKSSLVNESETNQNSSSDSEAERRPPPRSESFRDKSRESLEEA 
AKRQDGGLFKGPPYPGYPFIMIPDLTSPYLPNGSLSPTARTYLQMKWPLLDVQAGSLQSRQALKDARSPSPAHIVSNKVPWQHPHH 
VHPLTPLITYSNEHFTPGNPPPHLPADVDPKTGIPRPPHPPDISPYYPLSPGTVGQIPHPLGWLVPQQGQPVYPITTGGFRHPYPTALT 
VNASVSRFPPHMVPPHHTLHTTGIPHPAIVTPWKQESSQSDVGSLHSSKHQDSKKEEEKKKPHIKKPLNAFMLYMKEM 

TLKESAAINQILGRRWHALSREEQAKYYELARKERQLHMQLYPGWSARDNYGKKKKRKRDKQPGETNEHSECFLNPCLSLPPITDLS 

APKKCRARFGLDQQNN WCGPCRRKK S^F/\ TYKVKAAASAHPLQMEA Y 

(+1)/(-2)ORF 

MPQLNGGGGDDLGANDELISFKDEGEQEEKSSENSSAERDLADVKSSLVNESETNQNSSSDSEAERRPPPRSESFRDKSRESLEEA 
AKRQDGGLFKGPPYPGYPFIMIPDLTSPYLPNGSLSPTARTYLQMKWPLLDVQAGSLQSRQALKDARSPSPAHIVSNKVPWQHPHH 
VHPLTPLITYSNEHFTPGNPPPHLPADVDPKTGIPRPPHPPDISPYYPLSPGTVGQIPHPLGWLVPQQGQPVYPITTGGFRHPYPTALT 
VNASVSRFPPHMVPPHHTLHTTGIPHPAIWPTVKQESSQSDVGSLHSSKHQDSKKEEEKKKPHIKKP 

TLKESAAINQILGRRWHALSREEQAKYYELARKERQLHMQLYPGWSARDNYGKKKKRKRDKQPGETNEHSECFLNPCLSLPPITDLS 
APKKCRARFGLDQQNNWCGPCRRKK(K) VRSLHTR 

TAF1b 

(wt)ORF 

IPAFPAGWLQPFPEAALATR\m/PAVEAPMPRLDLEESEEFKERCTQCAAVSWGLTDEGKYYCTSCHNVTERYQ 

QIKALNRGLKKKNNTEKGWDWWCEGFQYILYQQAEALKNLGVGPELKNDVLHNFWKRYLQKSKQAYCKNPVYTTGRKPTVLEDNL 

SHSDWASEPELLSDVSCPPFLESGAESQSDIHTRKPFPVSKASQSETSVCSGSLDGVEYSQRKEKGIVKMTMPQTLAFCYLSLLWQ 

REAITLSDLLRFVEEDHIPYINAFQHFPEQMKLYGRDRGIFGIESWPDYEDIYKKTIEVGTFLDLPRFPDITEDCYLHPNILCMKYLMEVN 

LPDEMHSLTCHWKMTGMGEVDFLTFDPIAKMAKAVKYDVQAVAIIVAA/LKLLFLMDDSFEWSLSNLAEKHNEKNKKDKPWFDFR^ 

YQIMKKAFDEKKQKWEEARAKYLWKSEKPLYYSFVDKPVAYKKREMWNLQKQFSTLVDSTATAGKKSPSSFQFNWTEEDTDRTC 

FHGHSLQGVLKEKGQSLLTKNSLYWLSTQKFCRW 

(-1)ORF 

IPAFPAGWLQPFPEAAU^TRVWPAVEAPAAPRLDLEESEEFKERCTQCAAVSWGLTDEGKYYCTSCHNWERYQEN^ 

Ql KALNRGLKKK TILKKA GIGMCVKVSSIFFINKQKP 

(+1)/(-2)ORF 

IPAFPAGWLQPFPEAAl^TRVWPAVEAPAAPRLDLEESEEFKERCTQCAAVSWGLTDEGKYYCTSCHNVTERYQEVTNTDLIPNT 
QIKALNRGLKKK MQY 

AC-1 

(wt)ORF 

MDTQKQIHKTHNSKNQFFTIFFFLSVEFGKEGTRKNFYLLLSIGHYGRKSRRADLGTADTADKTEPECFAASWTFDPNPSVW 
TAVHQ 

(-1)ORF 

MDTQKQI HKTH NSKNQF FJ\FF SCQLNLGRKEHA KIFTFFFQLDTMDGNPGELTLELQTLQIKOSQNALLPA G PL TOTPV 

(+1 )/(-2)ORF " ~~ 

MDTQKQIHKTHNSKNQFFTIFF(F)WS 

Sec63 

(wt)ORF 

MAGQQFQYDDSGNTTFFYFLTSFVGUVIPATYYLWPRDQNAEQIRLKNIRKWGRCMWYRLRLLKPQPNIIP 

AYKVSKTDREYQEYNPYEVLNLDPGAWAEIKKQYRLLSLKYHPDKGGDEVMFMRIAKAYAALTDEESRKNWEEFGNPDGPQATSF 
GIALPAWIVDQKNSILVLLWGI^FMVILPVW^ 

SRPTDNILIPQLIREIGSINLKKNEPPLTCPYSLKARVLLLSHLARMKIPETLEEDQQFMLKKCPALLQE^WICQLIVMARNREEREFR 

APTLASLENCMKLSQI^VQGLQQFKSPLLQLPHIEEDNLRRVSNHKKYKIKTIQDLVSLKESDRHTLLHFLEDEKYEEVMAVLGSFPY 

VTMDIKSQVLDDEDSNNITVGSLVWLVKLTRQTMAEVFEKEQSICAAEEQPAEDGQGETNKNRTKGGWQQKSKGPKKTAKSKKKK 

PLKKKPTPVLLPQSKQQKQKQANGWGNEAAVKEDEEEVSDKGSDSEEEETNRDSQSEKDDGSDRDSDREQDEKQNKDDEAEW 

QELQQSIQRKERALLETKSKITHPWSLYFPEEKQEWWWLYIADRKEQTLISMPYHVCTLKDTEEVELKFPAPGKPGWQYTVFLRSD 

SYMGLDQIKPLKLEVHEAKPVPENHPQWDTAIEGDEDQEDSEGFEDSFEEEEEEEEDDD 

(-1) 9er A-Repeat 

NMGQQFQYDDSGrfTFFYFLTSFVGLIVIPATYYLWPRDQNAE 

AYKVSKTDREYQEYNPYEVUviLDPGAWAEIKKQYRLLSLKYHPDKGG 

GIAU^AWIVDQKNSILVLLWGLAFfWILPNAA/GSWWYRSIRYSGDQILIRTTQIYTYFWKT 

SRPTDNILIPQLIREIGSINLKKNEPPLTCPYSLKARVLLLSHLARMKIPETLEED^ 

APTLASLENCMKLSQMAVQGLQQFKSPLLQLPHIEEDNLRRVSNHKW 

\n"MDIKSQVLDDEDSNNIWGSLVTWVKLTRQTMAEVFEKEQSICAAEEQPAEDGQGETNKNRTKGGWQQKSKGPK 
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(+1)/(-2)9erA-Repeat 

MAGQQFQYDDSGNTFFYFLTSFVGUVIPATYYLWPRDQNAEQIRLKNR 

AYKVSKTDREYQEYNPYEVLNLDPGATVAEIKKQYRLLSLKYHPDKGGDEVMFMRIAKAYAALTDEESRKNWEEFGNPDGPQATSF 

GIALPAWIVDQKNSILVLLWGLAFMVILPWVGSWmRSIRYSGDQILIRTTQIYTYFWKTRNMDMKRLIMV^ 

SRPTDNILIPQLiREIGSINLKKNEPPLTCPYSLKARVLLLSHUVRMKIPETLEEDQQFMLKKCPALLQEI^NVICQUV^RNREEREFR 

APTLASLENCMKLSQN1AVQGLQQFKSPLLQLPHIEEDNLRRVSNHKKYK1KTIQDLVSLKESDRHTLLHFLEDEKYEEVMAVLGSFPY 

VTMDIKSQVLDDEDSNNITVGSLVTVLVKLTRQTMAEVFEKEQSICAAEEQPAEDGQGETNKNRTKGGWQQ 

KSKGPKKTAKSKKIK )ETFKKKTYTCAITTVKATETKAGKWSRWE 

(-1) 10er A-Repeat 

MAGQQFQYDDSGNTFFYFLTSFVGLIVIPATYYLWPRDQNAEQIRLKNIRKWGRCMWYRLRLLKPQPNIIPWKKIVLU 

AYKVSKTDREYQEYNPYEVLNLDPGAWAEIKKQYRLLSLKYHPDKGGDEVMFMRIAKAYAALTDEESRKNWEEFGNPDGPQATSF 

GIALPAWIVDQKNSILVLLWGLAFMVILPNAA/GSWWYRSIRYSGDQILIRTTQIYTYFWKTRNMDM 

SRPTDNILIPQLIREIGSINLKKNEPPLTCPYSLKARVLLLSHUKRMKIPETLEEDQQFMLKKCPALLQEMVIWICQL 

APTl^SLENCMKLSQMAVQGLQQFKSPLLQLPHIEEDNLRRVSNH^ 

VTMDIKSQVLDDEDSNNITVGSLVTVLVKLTRQTMAEVFEKEQSICAAEEQPAEDGQGETNKNRTKGGWQQ 

KSKGPKKTAKSKKKKPLKK NLHLCYYHSQSNRNKSRQMESLGMKLQ 

(+1)/(-2)10er A-Repeat 

MAGQQFQYDDSGNTFFYFLTSFVGLIVIPATYYLWPRDQNAEQIRLKNIRKWGRCMVVYRLRLLKPQPNIIPWKKIVLLAGW 

AYKVSKTDREYQEYNPYEVLNLDPGAWAEIKKQYRLLSLKYHPDKGGDEVMFMRIAKAYAALTDEESRKNWEEFGNPDGPQATSF 

GIALPAWIVDQKNSILVLLWGU^FMVILPNAA/GSWWYRSIRYSGDQILIRTTQIYTYFWKTRNMDMKRLIM 

SRPTDNILIPQLIREIGSINLKKNEPPLTCPYSLKARVLLLSHUVRMKIPETLEEDQQFMLKKCPALLQEMVNVICQLI^ 

APTI^SLENCMKLSQMAVQGLQQFKSPLLQLPHIEEDNLRRVSNHKKYKIKTIQDLVSLKESDRHTLLHFLEDEK^ 

VTMDIKSQVLDDEDSNNITVGSLVTVLVKLTRQTMAEVFEKEQSICAAEEQPAEDGQGETNKNRTKGGWQQ 

KSKGPKKTAKSKKKKPLKK(K) 7TTC/\/r7VKA TETKAGKWSRWE 

Caspase 5 

(wt)ORF 

MFKGILQSGLDNFVINHMLKNNVAGQTSIQTLVPNTDQKSTSVKKDNHKKKTVKMLEYLGKDVLHGVFNYU\KHDVLTLKEEEKKKYY 

DAKIEDKALILVDSLRKNRVAHQMFTQTLLNMDQKITSVKPLLQIEAGPPESAESTNILKLCPREEFLRLCKKNHDEIYPIKKREDRRRLA 

LIICNTKFDHLPARNGAHYDIVGMKRLLQGLGYTWDEKNLTARDMESVLRAFAARPEHKSSDSTFLVLMSHGILEGICGTAHKKKKPD 

VLLYDTIFQIFNNRNCLSLKDKPKVIIVQACRGEKHGELWVRDSPASLAVISSQSSENLEADSVCKIHEEKDFIAFCSSTPHNVSWRDR 

TRGSIFITELITCFQKYSCCCHLMEIFRKVQKSFEVPQAKAQMPTIERATLTRDFYLFPGN 

(-1)ORF 

MFKGILQSGLDNFVINHMLKNNVAGQTSIQTLVPNTDQKSTSVKK^ 
(+1)/(-2)ORF 

MFKGILQSGLDNFVINHMLKNNVAGQTSIQTLVPNTDQKSTSVKKDNHKK(K)/VS 

AIM2 

(wt)ORF 

MESKYKEILLLTGLDNITDEELDRFKFFLSDEFNIATGKLHTANRIQVAT^ 

YKSVTKPKPLSC^EMSPAASMIRNDVAKQRAAPKVSPHVKPEQKQMVAQQESIREGFQKRCLPVMVLKAKKPFTFETQEGKQEMF 

HATVATEKEFFFVKVFNTLLKDKFIPKRIIIIARYYRHSGFLEVNSASRVLDAESDQKVNVPLNIIRKAGETPKINTLQTQPLGTIVNGLFV 

VQKVTEKKKNILFDLSDNTGKMEVLGVRNEDTMKCKEGDKVRLTFFTLSKNGEKLQLTSGVHSTIKVIKAKKKT 

(-1)ORF 

MESKYKEILLLTGLDNITDEELDRFKFFLSDEFNIATGKLHTANRIQVATLMIQNAGAVSAVMKTIRIFQKLNYMLLAKRLQEEKEKVDKQ 

YKSVTKPKPLSQAEMSPAASAAIRNDVAKQRAAPKVSPHVKPEQKQMVAQQESIREGFQKRCLPVMVLKAKKPFTFETQEGKQEMF 

HATVATEKEFFFVKVFNTLLKDKFIPKRIIIIARYYRHSGFLEVNSASRVLDAESDQKVNVPLNIIRKAGETPKINTLQTQPLGTIVNGLFV 

VQKVTEKKKNILFDLSDNTGKMEVLGVRNEDTMKCKE^^ 

(+1)/(-2)ORF 

MESKYKEILLLTGLDNITDEELDRFKFFLSDEFNIATGKLHTANRIQVAT^ 

YKSVTKPKPLSQAEMSPAASMIRNDVAKQRMPKVSPHVKPEQKQMVAQQESIREGFQKRCLPVMVLKAKKPFTFETQEGKQEMF 

HAWATEKEFFFVKVFNTLLKDKFIPKRIIIIARYYRHSGFLEVNSASRVLDAESDQKVNVPLNIIRKAGETPKINTLQTQPLGTIVNGLFV 

VQKWEKKKNILFDLSD^GKMEVLGVRNEDTMKCKEGDKVRLTFFTL$KNGEKLQLTSGVHSTlKVIKAKK(KW/EK 

SLC23A1 

(wt)ORF 

MMGIGKNTTSKSMEAGSSTEGKYEDEAKHPAFFTLPWINGGATSSGEQ 

DMIYTIEDVPPWYLCIFLGLQHYLTCFSGTIAVPFLUVDAMCVGYDQWATSQLIGTIFFCVGimLQTTFGCRLPLFQTSAFAFLAPA^ 

ILSLDKWKCNTTDVSVANGTAELLHTEHIV\nrPRIREIQGAIIMSSLIEWIGLLGLPGALLKYIGPLTiTPW 

GIAMLTIFLVLLFSQYARIWKFPLPIYKSKKGWTAYKLQLFKMFPIIUVILVSWLLCFIFTVTDVFPPDSTKYGFYARTDA 

FKVPYPFQWGLPTVSAAGVIGMLSAWASIIESIGDYYACARLSCAPPPPIHAINRGIFVEGLSCVLDGIFGTGNGSTSSSPNIGVLGITK 

VGSRRVIQCGAALMUKLGMIGKFSALFASLPDPVLGALFCTLFGMITAVGLSNLQFIDLNSSRNLFVLGFSIFFGLVLPSYLRQNPLVTGI 

TGIDQVLNVLLTTAMFVGGCVAFILD^PGTPEERGIRW^ 

GLRKSDNSRSSDEDSQATG 

(-1)ORF 

MMGIGKNTTSKSMEAGSSTEGf^EDEAKHPAFFTLPWlNGGATS^ 
DMIYTIEDVPPWYLCIFLGLQHYLTCFSGTIAVPFLU^DAMCVGYDQW 

ILSLDKWKCNTTDVSVANGTAELLHTEHIWYPRIREIQGAIIMSSLIEWIGLLGLPGALU<YIGPLTITPWALIGLSGFQ 

GIAMLTIFLVUFSQYARNVKFPLPIYKSKKGmAYKLQLFKMFPI^^ 

FKVPYPFQWGLPTVSAAGVIGMLSAWASIIESIGDYYACARLSCAPPPPSTO 

(+1)/(-2)ORF 
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MMGIGKNTTSKSMEAGSSTEGKYEDEAKHPAFFTLPWINGGATSSGEQDNEDTELMAIYTTENGIAEKSSLAETLDSTGSLDPQRS 

DM1YTIEDVPPWYLCIFLGLQHYLTCFSGTIAVPFLLADAMCVGYDQWATSQLIGTIFFCVGITTLLQTTFGCRLPLFQTSAFAFLAPARA 

ILSLDKWKCNTTDVSVANGTAELLHTEHIWYPRIREIQGAIIMS 

GIAMLTIFLVLLFSQYARNVKFPLPIYKSKKGmAYKLQLFKMFPIII^ILVSWLLCFIFTVTOVFPPDSTKYGFYARTDARQGVLLVAPW 

FKVPYPFQWGLPTVSAAGVIGMLSAWASIIESIGDYYACARLSCAPPP 

(P )HPRNKQGNFRGRPLLCS 

ABCF1 

(wt)ORF 

MPKAPKQQPPEPEWIGDGESTSPSDKWKKGKKDKKIKKTFFEELAVEDKQAGEEEKVLKEKEQQQQQQQQQQKKKRDTRKGRR 

KKDVDDDGEEKELMERLKKLSVPTSDEEDEVPAPKPRGGKKTKGGNVFAALIQDQSEEEEEEEKHPPKPAKPEKNRINKAVSEEQQ 

PALKGKKGKEEKSKGKAKPQNKFAALDNEEEDKEEEIIKEKEPPKQGKEKAKKAEQMEYERQVASLKAANAAENDFSVSQAEMSSR 

QAMLENASDIKLEKFSISAHGKELFVNADLYIVAGRRYGLVGPNGKGKTTLLKHIANRALSIPPNIDVLLCEQEWADETPAV 

TKRLKLLEEERRLQGQLEQGDDTAAERLEKWEELRATGAAMEAKARRILAGLGFDPEMQNRPTQKFSGGWRMRVSLARALFMEP 

TLLMLDEPTNHLDLNAVIWLNNYLQGWRKTLLIVSHDQGFLDDVCTDIIHLDAQRLHYYRGNYMTFKKMYQQKQKELLKQYEKQEKKL 

KELKAGGKSTKQAEKQTKEALTRKQQKCRRKNQDEESQEAPELLKRPKEYTVRFTFPDPPPLSPPVLGLHGVTFGYQGQKPLFKNL 

DFGIDMDSRICIVGPNGVGKSTLLLLLTGKLTPTHGEMRKNHRLKIGFFNQQYAEQLRMEETPTEYLQRGFNLPYQDARKCLGRFGLE 

SHAHTIQICKLSGGQKARWFAELACREPDVLILDEPTNNLDIESIDALGEAINEYKGAVIWSHDARLITETNCQLWWEEQSVSQIDG 

DFEDYKREVLEALGEVMVSRPRE 

(-1)ORF 

MPKAPKQQPPEPEWIGDGESTSPSDKWKKGKKDKKIKKTFFEELAVEDKQAGEEEKVLKEKEQQQQQQQQQQKK SE/PE/CAGGR 

RMWMMMEKRKSS WS VLRSSQCQPVMRRMKYPPQNPAEGRKPRVVMFLQP 

(+1)/(.2)ORF 

MPKAPKQQPPEPEWIGDGESTSPSDKWKKGKKDKKlKKTFFEELAVEDKQAGEEEKVLKEKEQQQQQQQQQQKK(K V^RYPKRQ^ 



HSPC259 

(wt)ORF 

SPDYFPQISSQFGTVEK - ttk 

MEKIFISSSTKAEGKGISPFEAPINTC^PPEKGKEAWQEPERSWFQTKEERKK^ 

AEERSQFEILKAQMFAERLAKRNRRAKRARAMPEEEPVRGPAKKQKQGKKSVFDEELTNTSKKALKQYRAGPSFEERKQLGLPHQR 

RGGNFKSNPDTRGGSSCRGLKKFMGAALKSLPCGKSSWLVCLFSICLKKKQKQKTTLWCGGMVRSYFPKHVCQSPFLLISFHMTIL 

NGSIFGKRE 

(-1)ORF 

MEKIFISSSTKAEGKGISPFEAPINT(^PPEKGKEAWQEPERSWFQTKEERKKEKIAKALQEFDI^LRGKKKRKKFMKDAKKKGEMT 
AEERSQFEILKAQMFAERLAKRNRRAKRARAMPEEEPVRGPAKKQKQGKKSVFDEELTNTSKKALKQYRAGPSFEERKQLGLPHQR 
RGGNFKSNPDTRGGSSCRGLKKFMGAALKSLPCGKSSWLVCLFSICLKK A/KNKKQ 

(+1)/(-2)ORF ~~ 

MEKIFISSSTKAEGKGISPFEAPINTC^PPEKGKEAWQEPERSWFQTKEERKKEKIAKALQEFDLALRGKKKRKKFMKDAKKKGEMT 
AEERSQFEILKAQMFAERLAKRNRRAKRARAMPEEEPVRGPAKKQKQGKKSVFDEELTNTSKKALKQYRAGPSFEERKQLGLPHQR 
RGGNFKSNPDTRGGSSCRGLKKFMGAALKSLPCGKSSWLVCLFSICLKK(K) rKrKNA/rLUVVl^YG7" 

Bax 

(wt)ORF 

MDGSGEQPRGGGPTSSEQIMKTGALLLQGFIQDRAGRMGGEAPELALDPVPQDASTKKLSECLKRIGDELDSNMELQRMIAAVDTD 

SPREVFFRVAADMFSDGNFNWGRWALFYFASKLVLKALCTKVPELIRTIMGWTLDFLRERLLGWIQDQGGWDGLLSYFGTPTWQT 

VTIFVAGVLTASLTIWKKMG 

{-1)ORF 

MDGSGEQPRGGGPTSSEQI MKTGALLLQGFIQDRAGRMGG RHPS Vl/Pl/^TRCLRMRPPRS 
(+1)/(-2)ORF 

MDGSGEQPRGGGPTSSEQ(MKTGALLLQGFIQDRAGRMGG / r GjGrR>AGPGPG^SGCW-/QE/AER\/SQ>A/-/RGRrGQ 

TCF6L1 

(wt)ORF 

MAFLRSMWGVLSALGRSGAELCTGCGSRLRSPFSFWLPRWFSSVLASCPKKPVSSYLRFSKEQLPIFKAQNPDAKTTELI^ 

WRELPDSKKKIYQDAYRAEWQWKEEISRFKEQLTPSQIMSLEKEIMDKHLKRKAMTKKKELTLLGKPKRPRSAYN\m/AERFQEAK 

GDSPQEKLKTVKENWKNLSDSEKELYIQHAKEDETRYHNEMKSWEEQMIEVGRKDLLRRTIKKQRKYGAEEC 

(-1)ORF 

MAFLRSMWGVLSALGRSGAELCTGCGSRLRSPFSFWLPRWFSSVU^ 

WRELPDSKKKIYQDAYRAEWQVYKEEISRFKEQLTPSQIMSLEKEIMDKHLKRKAMTKKKS 

(+1)/(-2)ORF 

MAFLRSMWGVLSALGRSGAELCTGCGSRLRSPFSFWLPRWFSSVl^SCPKKPVSSYLRFSKEQLPIFKAQNPDAKTTELIRRIAQR 
WRELPDSKKKIYQDAYRAEWQWKEEISRFKEQLTPSQIMSLEKEIMDKHLKRKAM^^ 

FTL3L 

(wt)ORF 

MTVLAPAWSPTTYLLLLLLLSSGLSGTQDCSFQHSPISSDFAVKIRELSD^ 

VAGSKMQGLLERVNTEIHFVTKCAFQPPPSCLRFVQTNISRLLQETSEQLVALKPWITRQNFSRCLELQCQPDSSTLPPPWSPRPLE 

ATAPTAPQPPLLLLLLLPVGLLLLAAAWCLHWQRTRRRTPRPGEQVPPVPSPQDLLLVEH 

(-1)ORF 

(^VLAPAWSPTTYLLLLLLLSSGLSGTQDCSFQHSPISSDFAVKIRELSDYIXQDYPVTVASN 

VAGSKMQGLLERVNfTEIHFVTKCAFQ 

PPP AVFASSRPTSPASCRRPPSSWWR 
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(+1)/(-2)ORF 

MWLAPAWSPTWLLLLLLLSSGLSGTQDCSFQHSPISSDFAVKIRELSD^ 
VAGSKMQGLLERVNTEIHFVTKCAFQ 

PP(P) QLSSLRPDQHLPPPAGDLRAAGGAEALDHSPELLPVPGAAVSAR 

OGT 

(wt)ORF 

MLQGHFWLVREGIMISPSSPPPPNLFFFPLQIFPFPFTSFPSHLLSLTPPKACYLKAIETQPNFAVAWSNLGCVFNAQGEIWLAIHHFE 

KAVTLDPNFLDAYINLGIWLKEARIFDRAVAAYLRALSLSPNHAWHGNUVCVYYEQGLIDLAIDTYRF^IELQP 

KGSVAEAEDCYNTALRLCPTHADSLNNLANIKREQGNIEEAVRLYRKALEVFPEFAAAHSNLASVLQQQGKLQEALMHYKEAIRISPTF 

ADAYSNMGNTLKEMQDVQGALQCYTF^IQINPAFADAHSNUSIHKDSGNIPEAIASYRTALKLKPDFPDAYCNLAHCLQIVCDWTDY 

DERMKKLVSIVADQLEKNRLPSVHPHHSMLYPLSHGFRKAIAERHGNLCLDKIIWLHKPPYEHPKDLKLSDGRLRVGYVSSDFGNHPT 

SHLMQSIPGMHNPDKFEVFCYALSPDDGTNFRVKVMAEANHFIDLSQIPCNGKAADRIHQDGIHILVNMNGYTKGARNELFALRPAPI 

C^MWLGYPGTSGALFMDYIITDQETSPAEVAEQYSEKUVYMPHTFFIGDHANMFPHLKKKAVIDFKSNGHIYDN^^ 

LPDVKIVKMKCPDGGDNADSSNTALNMPVIPMNm^ 

EDAIVYCNFNQLYKIDPSTLQMWANILKRVPNSVLWLLRFPAVGEPNIQQYAQNMGLPQNRIIFSPVAPKEEHVRRGQLADVCLDTPL 

CNGHTTGMDVIWAGTPMVTMPGETUVSRVAASQ 

MELERLYLQMWEHYAAGNKPDHMIKPVEVTESA 

(-1)ORF 

MLQGHFWLVREGIMISPSSPPPPNLFF SI YKFSPFPLPPFPPIFFH 
(+1)/(-2)ORF 

MLQGHFWLVREGIMISPSSPPPPNLFF(F) PFTA/FPISI YLLSLPSSFINPS 

ELAVL3 

(wt)ORF 

MESQVGGGPAGRPAQRPLLGTNGATDDSKTNLIVNYLPQNMTQDEFKSLFGSIGDIESCKLVRDKITGQSLGYGFVNYSDPNDADKA 

INTLNGLKLQTKTIKVSYARPSSASIRDANLYVSGLPKTMSQKEMEQLFSQYGRIITSRILVDQVTGVSRGVGFIRFDKRIEAEEAIKGLN 

GQKPLGAREPITVKFANNPSQKTGQALLTHLYQSSARRYAGPLHHQTQRFRLDNLLNMAYAVKRFSPIAiDGMSGLAGVGLSGGAAG 

GWCIFWNLSPEPDQSVLWQLFGPFGANn-NVKVIRDFTTNKCKGFGFMTMTNYDEAAMAIASLNGYRLGQRVLQVSFKTSKQHKA 

(-1)ORF 

MESQVGG ARPAGLPNGHSLVQMEPLTTARPTSSSTTCPRT 
(+1)/(-2)ORF 

MESQVGGiG) PGRPACPTATPWYKWSH 

MAC30X 

(wt)ORF 

LFSHQRVQAQPTDYGGSFTRRCVEWLLGLYFLSHIPITLFMDLQAWPRELYPVEFRNLLKWYAKEFKDPLLQEPPAWFKSFLFCELV 

FQLPFFPIATYAFLKGSCKWIRTPAIIYSVHTMTTLILILSTFL^ 

EEKRKKK 

(«1)ORF 

LFSHQRVQAQPTDYGGSFTRRCVEWLLGLYFLSHIPITLFMDLQAWPRELYPVEFRNLLKWYAKEFKDPLLQEPPAWFKSFLFCELV 
FQLPFFPIATYAFLKGSCKWIRTPAIIYSVHTMmiLILSTFLFEDFSKASGFKGQRPETLHERLTLVSWAPYLLIPFILLIFMLRSPYYK^ 
EEKRKK NEGNNHWPRVEMPTGWLL VG YIQEHCSEPTSSAAFETLAAMHKSKMVSG TMSNPHLLPFFFFF 
(+1)/(-2)ORF 

LFSHQRVC^QPTDYGGSFTRRCVEWLLGLYFLSHIPITLFMDLQAWPRELYPVEFRNLLKWYAKEFKDPLLQEPPAWFKSFLFCELV 
FQLPFFPIATYAFLKGSCKWIRTPAIIYSVHTMTTLILILSTFLFEDFSKASGFKGQRPETLHERLTLVSVYAPYLLIPFILLIFMLRSPYYKY 
EEKRKK(K)M<H77TGPG 

SLC4A3 

(wt)ORF 

MANGVIPPPGGASPLPQVRVPLEEPPLSPDVEEEDDDLGKTLAVSRFGDLISKPPAWDPEKPSRSYSERDFEFHRHTSHHTHHPLSA 

RLPPPHKLRRLPPTSARHTRRKRKKEKTSAPPSEGTPPIQEEGGAGVDEEEEEEEEEEGESEAEPVEPPPSGTPQKAKFSIGSDEDD 

SPGLPGRAAVTKPLPSVGPHTDKSPQHSSSSPSPRARASRLAGEKSRPWSPSASYDLRERLCPGSALGNPGGPEQQVPTDEAEAQ 

MLGSADLDDMKSHRLEDNPGVRRHLVKKPSRTQGGRGSPSGLAPILRRKKKKKKLDRRPHEVFVELNELMLDRSQEPHWRETARW 

IKFEEDVEEETERWGKPHVASLSFRSLLELRRTIAHGAALLDLEQTTLPGIAHLWETMIVSDQIRPEDRASVLRTLLLKHSHPNDDKDS 

GFFPRNPSSSSMNSVLGNHHPTPSHGPDGAVPTMADDLGEPAPLWPHDPDAKEKPLHMPGGDGHRGKSLKLLEKIPEDAEATWL 

VGCVPFLEQPAAAFVRLNEAVLLESVLEVPVPVRFLFVMLGPSHTSTDYHELGRSIATLMSDKLFHEAAYQADDRQDLLSAISEFLDG 

SIVIPPSEVEGRDLLRSVMFQRELLRKRREREQTKVEMTTRGGYTAPGKELSLELGGSEATPEDDPLLRTGSVFGGLVRDVRRRYP 

HYPSDLRDALHSQCVAAVLFIYFAALSPAITFGGLLGEKTEGLMGVSELIVSTAVLGVLFSLLGAQPLLWGFSGPLLVFEEAFFKFCRA 

QDLEYLTGRVWVGLWLWF^LALVAAEGSFLVRYISPFTO^ 

ALPPTEGPPSPRNQPNTALLSULMLGTFFIAFFLRKFRNSRFLGGKARRIIGDFGIPISILVMVLVDYSITDTYTQKLTVPTGLSVTSPDK 
RSWFIPPLGSARPFPPWMIWAMVPALLVULIFMETQITALIVSQKARRLLKGSGFHLD^ 

NALWMRTAIAPGDKPQIQEVREQRWGVLIASLVGLSIVMGAVLRRIPL^VLFGIFLYMGN^SLSGIQLSQRLLLILMPAKHHPEQPYW 

KVKTWRMHLFTCIQLGCIALLWWKSTAASLAFPFLLLLWPLRHCLLPRLFQDRELC^LDSEDAEPNFDEDGQDEYNEmMPV 

(-1)ORF 

IWVNGVIPPPGGASPLPQVRVPLEEPPLSPDVEEEDDDLGKTU\VSRFGDLISKPPAWDPEKPSRSYSERDFEFHRHTSHHTHHPLSA 
RLPPPHKLRRLPPTSARHTRRKRKKEKTSAPPSEGTPPIQEEGGAGVDEEEEEEEEEEGESEAEPVEPPP QGPHRRQSSPLEV7RM 
TVQASLGGLLSPSPCPRWAHTL TRAPS TPAAPPAPGPGPPDSLGRKAGPGAHRPVMTCGSDCA OA VPWA TQVVQSSRCPO MRRR 

PRCWVLQJWTT ~~ 

(+1)/(-2)ORF 

MANGVIPPPGGASPLPQVRVPLEEPPLSPDVEEEDDDLGKTL^VSRFGDLISKPPAWDPEKPSRSYSERDFEFHRHTSHHTHHPLSA 
RLPPPHKLRRLPPTSARHTRRKRKKEKTSAPPSEGTPPiQEEGGAGVDEEEEEEEEEEGESEAEPVEPP(P) U?DPrEGKV^lW 




20 698 

FIG. 2-6 



PRKDC 

(wt)ORF 

MAGSGAGVRCSLLRLQETLSAADRCGAALAGHQLIRGLGQECVLSSSPAVLALQTSLVFSRDFGLLVFVRKSLNSIEFRECREEILKFL 
CIFLEKMGQKIAPYSVEIKNTCTSVYTKDRMKCKIPAL^^ 

GEVHPSEMINNAENLFRAFLGELKTQMTSAVREPKLPVLAGCLKGLSSLLCNFTKSMEEDPQTSREIFNFVLKAIRPQIDLKRYAVPSA 

GLRLFALHASQFSTCLLDNWSLFEVLLKWCAHTNVELKKMLSALESFLKQVSNMVAKNAEMHKNKLQYFMEQFYGIIRNVDSNNKE 

LSIAIRGYGLFAGPCKVII^KDVDFMWELIQRCKQMFLTQTDTGDDRWQMPSFLQSVASVLLYLDWPEVYTPVLEHLWMQIDSFP 

QYSPKMQLVCCRAIVKVFU^LAAKGPVLRNCISTWHQGLIRICSKPWLPKGPESESEDHRASGEVRTGKWKVPTYKDW 

SSDQMMDSILADEAFFSVNSSSESLNHLLYDEFVKSVLKIVEKLDLTLEIQTVGEQENGDEAPGNAA/MIPTSDPAANLHPAKPKDFSAFI 

NLVEFCREILPEKQAEFFEPWVYSFSYELILQSTRLPLISGFYKLLSITVRNAKKIKYFEGS 

(-1)ORF 

MAGSGAGVRCSLLRLQETLSAADRCGAALAGHQLIRGLGQECVLSSSPAVLALQTSLVFSRDFGLLVFVRKSLNSIEFRECREEILKFL 
CIFLEKMGQKIAPYSVEIKNTCTSVYTKDRAAKCKIPALDLLIKLLQTFRSSRLMDEFKIGELFSKFYGELALKK K YQ/QF 
(+1)/(-2)ORF 

MAGSGAGVRCSLLRLQETLSAADRCGAALAGHQLIRGLGQECVLSSSPAVLALQTSLVFSRDFGLLVFVRKSLNSIEFRECREEILKFL 
CIFLEKMGQKIAPYSVElKNTCTSVYTKDRAAKCKIPALDLLIKLLQTFRSSRLMDEFKIGELFSKFYGELALKK(K) /V7RYSFRKS/ 

UVRAG 

(wt)ORF 

MSASASVGGPVPQPPPGPAAALPPGSAARALHVELPSQQRRLRHLRNIAARNIVNRNGHQLLDTYFTLHLCSTEKIYKEFYRSEVIKN 

SLNPTWRSLDFGIMPDRLDTSVSCFWKIWGGKENIYQLLIEWKVCLDGLKYLGQQIHARNQNEIIFGLNDGYYGAPFEHKGYSNAQK 

TILLQVDQNCVRNSYDVFSLLRLHRAQCAIKQTQVTVQKIGKEIEEKLRLTSTSNELKKKSECLQLKILVLQNELERQKKALGREVALLH 

KQQIALQDKGSAFSAEHLKLQLQKESLNELRKECTAKRELFLKTNAQLTIRCRQLLSELSYIYPIDLNEHKDYFVCGVKLPNSEDFQAK 

DDGSIAVALGYTAHLVSMISFFLQVPLRYPIIHKGSRSTIKDNINDKLTEKEREFPLYPKGGEKLQFDYGVYLLNKNIAQLRYQHGLGTP 

DLRQTLPNLKNFMEHGLIWRCDRHHTSSAIPVPKRQSSIFGGADVGFSGGIPSPDKGHRKRASSENERLQYKTPPPSYNSALAQPVT 

TVPSMGETERKITSLSSSLDTSLDFSKENKKKGEDLVGSLNGGHANVHPSQEQGEALSGHRATVNGTLLPSEQAGSASVQLPGEFH 

PVSEAELCCTVEQAEEIIGLEAQVSPQVIS 

(■1)ORF 

MSASASVGGPVPQPPPGPAAALPPGSAARALHVELPSQQRRLRHLRNIAARNIVNRNGHQLLDTYFTLHLCSTEKIYKEFYRSEVIKN 
SLNPTWRSLDFGIMPDRLDTSVSCFWKIWGGKENIYQLLIEWKVCLDGLKYLGQQIHARNQNEIIFGLNDGYYGAPFEHKGYSNAQK 
TILLQVDQNCVRNSYDVFSLLRLHRAQCAIKQTQVTVQKIGKEIEEKLRLTSTSNELKKK W/\CS 
(+1)/(-2)ORF 

MSASASVGGPVPQPPPGPAAALPPGSAARALHVELPSQQRRLRHLRNIAARNIVNRNGHQLLDTYFTLHLCSTEKIYKEFYRSEVIKN 
SLNPTWRSLDFGIMPDRLDTSVSCFWKIWGGKENIYQLLIEWKVCLDGLKYLGQQIHARNQNEIIFGLNDGYYGAPFEHKGYSNAQK 
TILLQVDQNCVRNSYDVFSLLRLHRAQCAIKQTQVTVQKIGKEIEEKLRLTSTSNELKKK/Ki 

MSH3 

(wt)ORF 

MSRRKPASGGLAASSSAPARQAVLSRFFQSTGSLKSTSSSTGAADQVDPGAAAAAAAAAAAAPPAPPAPAFPPQLPPHVATEIDRR 
KKRPLENDGPVKKKVKKVQQKEGGSDLGMSGNSEPKKCLRTRNVSKSLEKLKEFCCDSALPQSRVQTESLQERFAVLPKCTDFDDI 
SLLHAKNAVSSEDSKRQINQKDTTLFDLSQFGSSNTSHENLQKTASKSANKRSKSIYTPLELQYIEMKQQHKDAVLCVECGYKYRFFG 
EDAEIAARELNIYCHLDHNFMTASIPTHRLFVHVRRLVAKGYKVGWKQTETAALKAIGDNRSSLFSRKLTALYTKSTLIGEDVNPLiKLD 
DAVNVDEIMTDTSTSYLLCISENKENVRDKKKGNIFIGIVGVQPATGEWFDSFQDSASRSELETRMSSLQPVELLLPSALSEQTEALIH 
RATSVSVQDDRIRVERMDNIYFEYSHAFQAVTEFYAKDWDIKGSQIISGIVNLEKPW 

EFMTINGTTLRNLEILQNQTDMKTKGSLLWVLDHTKTSFGRRKLKKWWQPLLKLREINARLDAVSEVLHSESSVFGQIENHLRKLPDI 

GRGLCSIYHKKCSTQEFFLIVKTLYHLKSEFQAIIPAVNSHIQSDLLRTVILEIPELLSPVEHYLKILNEQAAKVGDKTELF^^ 

RKDEIQGVIDEIRMHLQEIRKILKNPSAQYVTVSGQEFMIEIKNSAVSCIPTDWVKVGSTKAVSRFHSPFIVENYRH 

AEWLDFLEKFSEHYHSLCKAVHHLAWDCIFSI^KVAKQGDYCRPWQEERKIVIKNGRHPVIDVLLGEQDQWPNNTDLSEDSERVM 

HTGPNMGGKSSYIKQVALITIMAQIGSYVPAEEATIGIVDGIFTRMGAADNIYKGRSTFMEELTDTAEIIRKATSQSLVILDELGRGTSTH 

DGIAIAYATLEYFIRDVKSLTLFVTHYPPVCELEKNYSHQVGNYHMGFLVSEDESKLDPGTAEQVPDFVTFLYQITRGIAARSYGLNVA 

KLADVPGEILKKAAHKSKELEGLIhJTKRKRLKYFAKLWTMHNAQDLQKWTEEFNMEETQTSLLH 

(-1)ORF 

MSRRKPASGGU^SSSAPARQAVLSRFFQSTGSLKSTSSSTGAADQVDPGAAAAAAAAAAAAPPAPPAPAFPPQLPPhlVATEIDRR 

KKRPLENDGPVKKKVKKVQQKEGGSDLGMSGNSEPKKCLRTRNVSKSLEKLKEFCCDSALPQSRVQTESLQERFAVLPKCTDFDDI 

SLLHAKNAVSSEDSKRQINQKDTTLFDLSQFGSSNTSHENLQKTASKSANKRSKSIYTPLELQYIEMKQQHKDAVLCVECGYKYRFFG 

EDAEIAARELNIYCHLDHNFMTASIPTHRLFVHVRRLVAKGYKVGWKQTETAALKAIGDNRSSLFSRKLTALYTKSTLIGEDVNPLIKLD 

DAVNVPEIMTPTSTSYLLCISENKENVRDK KRA TFLLALWECSLPQARLCLIVSRTLLLVQS 

(+1)/(-2)ORF " 

MSRRKPASGGLAASSSAPARQAVLSRFFQSTGSLKSTSSSTGAADQVDPGAAAAAAAAAAAAPPAPPAPAFPPQLPPHVATEIDRR 
KKRPLENDGPVKKKVKKVQQKEGGSDLGMSGNSEPKKCLRTRNVSKSLEKLKEFCCDSALPQSRVQTESLQERFAVLPKCTDFDDI 
SLLHAKNAVSSEDSKRQINQKDTTLFDLSQFGSS^SHENLQKTASKSANKRSKSIYTPLELQYIEMKQQHKDAVLCVECGYKYRFFG 
EDAEIAARELNIYCHLDHNFMTASIPTHRLFVHVRRLVAKGYKVGWKQTETAALKAIGDNRSSLFSRKLTALYTKSTLIGEDVNPLIKLD 
DAVNVDEIMTDTSTSYLLCiSENKENVRDKK(K) GQHFYWHCGSAACHffRGCV/ 



ACVR2, 

(wt) ORF 

MGAAAKLAFA VFLISCSSGA ILGRSETQEC LFFNANWEKD RTNQTGVEPC YGDKDKRRHC FATWKNISGS IEIVKQGCWL 
DDINCYDRTD CVEKKDSPEV YFCCCEGNMC NEKFSYFPEM EVTQPTSNPV TPKPPYYNIL LYSLVPLMLI AGIVICAFVW 
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YRHHKMAYPP VLVPTQDPGP PPPSPLLGLK PLQLLEVKAR GRFGCVWKAQ LLNEYVAVKI FPIQDKQSWQ NEYEVYSLPG 
MKHENILQFI GAEKRGTSVD VDLWLITAFH EKGSLSDFLK ANWSWNELC HIAETMARGL AYLHEDIPGL KDGHKPAISH 
RDIKSKNVLL KNNLTACIAD FGLALKFEAG KSAGDTHGQV GTRRYMAPEV LEGAINFQRD AFLRIDMYAM GLVLWELASR 
CTAADGPVDE YMLPFEEEIG QHPSLEDMQE VWHKKKRPV LRDYWQKHAG MAMLCETIEE CWDHDAEARL SAGCVGERIT 
QMQRLTNIIT TEDIVTWTM VTNVDFPPKE SSL* 

A8, Pos. 451: -1 ORF (Mut.rate 16.3%) 

MGAAAKLAFA VFLISCSSGA ILGRSETQEC LFFNANWEKD RTNQTGVEPC YGDKDKRRHC FATWKNISGS IEIVKQGCWL 
DDINCYDRTD CVEK KTALKY IFVAVRAICV MKSFUFRRW KSHSPLQIQL HLSHPITTSC SIPWCHLC 

A8 Pos. 1476: -1 (Mut.rate 81.6%) 

MGAAAKLAFA VFLISCSSGA ILGRSETQEC LFFNANWEKD RTNQTGVEPC YGDKDKRRHC FATWKNISGS IEIVKQGCWL 
DDINCYDRTD CVEKKDSPEV YFCCCEGNMC NEKFSYFPEM EVTQPTSNPV TPKPPYYNIL LYSLVPLMLI AGIVICAFWV 
YRHHKMAYPP VLVPTQDPGP PPPSPLLGLK PLQLLEVKAR GRFGCVWKAQ LLNEYVAVKI FPIQDKQSWQ NEYEVYSLPG 
MKHENILQFI GAEKRGTSVD VDLWLITAFH EKGSLSDFLK ANWSWNELC HIAETMARGL AYLHEDIPGL KDGHKPAISH 
RDIKSKNVLL KNNLTACIAD FGLALKFEAG KSAGDTHGQV GTRRYMAPEV LEGAINFQRD AFLRIDMYAM GLVLWELASR 
CTAADGPVDE YMLPFEEEIG QHPSLEDMQE VWHKK RGIF * 



FLJ1 1 053, A11 Pos. 1695, Mutrate 52.2% 



MVLRKLSKKD VTTKLKAMQE FGTMCTERDT ETVKGVLPYW PRIFCKISLD HDRRVREATQ QAFEKLTLKV KKQLAPYLKS 
LMGYWLMAQC DTYTPAAFAA KDAFEAAFPP SKQPEAIAFC KDEITSVLQD HLIKETPDTL SDPQTVPEEE REAKFYRWT 
CSLLALKRLL CLLPDNELDS LEEKFKSLLS QNKFWKYGKH SVPQIRSAYF ELVSALCQRI PQLMKEEASK VSPSVLLSID 
DSDPIVCPAL WEAVLYTLTT IEDCWLHVNA KKSVFPKLST VIREGGRGLA TVIYPYLLPF ISKLPHSITN PKLDFFKNFL 
TSLVAGLSTE RTKTSSSESS AVISAFYECL RFIMQQNLGE EEIEQMLVND QLIPFIDAVL KDPGLQHGQL FNHLAETLSS 
WEAKADTEKD EKTAHNLENV LIHFWERLSE ICVAKISEPE ADVESVLGVS NLLQVLQKPK SSLKSSKKKN GKVRFADEIL 
ESNKENEKCV SSEGEKIEGW ELTTEPSLTH NSSGLLSPLR KKPLEDLVCK LADISINYVN ERKSEQHLRF LSTLLDSFSS 
SRVFKMLLGD EKQSIVQAKP LEIAKLVQKN PAVQFLYQKL IGWLNEDQRK DFGFLVDILY SALRCCDNDM 



MVLRKLSKKD VTTKLKAMQE FGTMCTERDT ETVKGVLPYW PRIFCKISLD HDRRVREATQ QAFEKLTLKV KKQLAPYLKS 
LMGYWLMAQC DTYTPAAFAA KDAFEAAFPP SKQPEAIAFC KDEITSVLQD HLIKETPDTL SDPQTVPEEE REAKFYRWT 
CSLLALKRLL CLLPDNELDS LEEKFKSLLS QNKFWKYGKH SVPQIRSAYF ELVSALCQRI PQLMKEEASK VSPSVLLSID 
DSDPIVCPAL WEAVLYTLTT IEDCWLHVNA KKSVFPKLST VIREGGRGLA TVIYPYLLPF ISKLPHSITN PKLDFFKNFL 
TSLVAGLSTE RTKTSSSESS AVISAFYECL RFIMQQNLGE EEIEQMLVND QLIPFIDAVL KDPGLQHGQL FNHLAETLSS 
WEAKADTEKD EKTAHNLENV LIHFWERLSE ICVAKISEPE ADVESVLGVS NLLQVLQKPK SSLKSSKKK M VR LDLLMRYL 
KAIKRMKNVY LQKERRLKAG N* 



MVLRKLSKKD VTTKLKAMQE FGTMCTERDT ETVKGVLPYW PRIFCKISLD HDRRVREATQ QAFEKLTLKV KKQLAPYLKS 
LMGYWLMAQC DTYTPAAFAA KDAFEAAFPP SKQPEAIAFC KDEITSVLQD HLIKETPDTL SDPQTVPEEE REAKFYRWT 
CSLLALKRLL CLLPDNELDS LEEKFKSLLS QNKFWKYGKH SVPQIRSAYF ELVSALCQRI PQLMKEEASK VSPSVLLSID 
DSDPIVCPAL WEAVLYTLTT IEDCWLHVNA KKSVFPKLST VIREGGRGLA TVIYPYLLPF ISKLPHSITN PKLDFFKNFL 
TSLVAGLSTE RTKTSSSESS AVISAFYECL RFIMQQNLGE EEIEQMLVND QLIPFIDAVL KDPGLQHGQL FNHLAETLSS 
WEAKADTEKD EKTAHNLENV LIHFWERLSE ICVAKISEPE ADVESVLGVS NLLQVLQKPK SSLKSSKKKW* 



MVLRKLSKKD VTTKLKAMQE FGTMCTERDT ETVKGVLPYW PRIFCKISLD HDRRVREATQ QAFEKLTLKV KKQLAPYLKS 
LMGYWLMAQC DTYTPAAFAA KDAFEAAFPP SKQPEAIAFC KDEITSVLQD HLIKETPDTL SDPQTVPEEE REAKFYRWT 
CSLLALKRLL CLLPDNELDS LEEKFKSLLS QNKFWKYGKH SVPQIRSAYF ELVSALCQRI PQLMKEEASK VSPSVLLSID 
DSDPIVCPAL WEAVLYTLTT IEDCWLHVNA KKSVFPKLST VIREGGRGLA TVIYPYLLPF ISKLPHSITN PKLDFFKNFL 
TSLVAGLSTE RTKTSSSESS AVISAFYECL RFIMQQNLGE EEIEQMLVND QLIPFIDAVL KDPGLQHGQL FNHLAETLSS 
WEAKADTEKD EKTAHNLENV LIHFWERLSE ICVAKISEPE ADVESVLGVS NLLQVLQKPK SSLKSSKKKK W* 

Kl AA1 052, A1 1 Pos. 689, Mutrate 42.2% 



MAGRPLRIGD QLVLEEDYDE TYIPSEQEIL EFAREIGIDP IKEPELMWLA REGIVAPLPG EWKPCQDITG DIYYFNFANG 
QSMWDHPCDE HYRSLVIQER AKLSTSGAIK KKKKKKEKKD KKDRDPPKSS LALGSSLAPV HVPLGGLAPL RGLVDTPPSA 
LRGSQSVSLG SSVESGRQLG ELMLPSQGLK TSAYTKGLLG SIYEDKTALS LLGLGEETNE EDEEESDNQS VHSSSEPLRN 
LHLDIGALGG DFEYEESLRT SQPEEKKDVS LDSDAAGPPT PCKPSSPGAD SSLSSAVGKG RQGSGARPGL PEKEENEKSE 
PKICRNLVTP KADPTGSEPA KASEKEAPED TVDAGEEGSR REEAAKEPKK KASALEEGSS DASQELEISE HMKEPQLSDS 
IASDPKSFHG LDFGFRSRIS EHLLDVDVLS PVLGGACRQA QQPLGIEDKD DSQSSQDELQ SKQSKGLEER YHRLSPPLPH 
EERAQSPPRS LATEEEPPQG PEGQPEWKEA EELGEDSAAS LSLQLSLQRE QAPSPPAACE KGKEQHSQAE ELGPGQEEAE 
DPEEKVAVSP TPPVSPEVRS TEPVAPPEQL SEAALKAMEE AVAQVLEQDQ RHLLESKQEK MQQLREKLCQ EEEEEILRLH 
QQKEQSLSSL RERLQKAIEE EEARMREEES QRLSWLRAQV QSSTQADEDQ IRAEQEASLQ KLREELESQQ KAERASLEQK 
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NRQMLEQLKE EIEASEKSEQ AALNAAKEKA LQQLREQLEG ERKEAVATLE KEHSAELERL CSSLEAKHRE WSSLQKKIQ 
EAQQKEEAQL QKCLGQVEHR VHQKSYHVAG YEHELSSLLR EKRQEVEGEH ERRLDKMKEE HQQVMAKARE QYEAEERKQR 
AELLGHLTGE LERLQRAHER ELETVRQEQH KRLEDLRRRH REQERKLQDL ELDLETRAKD VKARLALLEV QEETARREKQ 
QLLDVQRQVA LKSEEATATH QQLEEAQKEH THLLQSNQQL REILDELQAR KLKLESQVDL LQAQSQQLQK HFSSLEAEAQ 
KKQHLLREVT VEENNASPHF EPDLHIEDLR KSLGTNQTKE VSSSLSQSKE DLYLDSLSSH NVWHLLSAEG VALRSAKEFL 
VQQTRSMRRR QTALKAAQQH WRHELASAQE VAKDPPGIKA LEDMRKNLEK ETRHLDEMKS AMRKGHNLLK KKEEKLNQLE 
SSLWEEASDE GTLGGSPTKK AVTFDLSDMD SLSSESSESF SPPHLDSTPS LTSRKIHGLS HSLRQISSQL SSVLSILDSL 
NPQSPPPLLA SMPAQLPPRD PKSTPTPTYY GSLARFSALS SATPTSTQWA WDSGQGPRLP SSVAQTVDDF LLEKWRKYFP 
SGIPLLSNSP TPLESRLGYM SASEQLRLLQ HSHSQVPEAG STTFQGHEA NRRWLERVKN DPRLPLFSST PKPKATLSLL 
QLGLDEHNRV KVYRF* 



MAGRPLRIGD QLVLEEDYDE TYIPSEQEIL EFAREIGIDP IKEPELMWLA REGIVAPLPG EWKPCQDITG DIYYFNFANG 
QSMWDHPCDE HYRSLVIQER AKLSTSGAIK KKKKK RKRKT RRTETPPKVR WPWVPH * 



MAGRPLRIGD QLVLEEDYDE TYIPSEQEIL EFAREIGIDP IKEPELMWLA REGIVAPLPG EWKPCQDITG DIYYFNFANG 
QSMWDHPCDE HYRSLVIQER AKLSTSGAIK KKKKK GKERQ EGQRPPQKFA GLGFLISPSS CSSWGPGSFT RSCGYPTLCS 
SWISKREPGE LSGVWTSAWR THAAFTGSQD LCL YKGSLGLHt * 



MAGRPLRIGD QLVLEEDYDE TYIPSEQEIL EFAREIGIDP IKEPELMWLA REGIVAPLPG EWKPCQDITG DIYYFNFANG 
QSMWDHPCDE HYRSLVIQER AKLSTSGAIK KKKKKK GKER QEGQRPPQKF AGLGFLISPS SCSSWGPGSF TRSCGYPTLC 
SSWISKREPG ELSGVWTSAW RTHAAFTGSQ DLCLYKGSLG LHl* ~~ 



- 1 ORF 



-20RF 



+ 10RF 



"... : ;:8 w 10/511698 



FIG. 3 

FSP02 




E:T-ratio 

Figure 4 

FSP06 




E:T-ratio 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□/faded TEXT OR DRAWING 
□^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



